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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photocatalyst composition which can obtain a functional 
composite or molding which is excellent in flexural resistance and impact resistance and the surface of 
which develops a function for controlling wettability (hydrophilicity and hydrophobicity) and/or 
photocatalytic activity. 

SOLUTION: The photocatalyst composition comprises a photocatalyst (A) and a silicone compound 
expressed by formula (1) R1pR2qXrSiO(4~p-q-r)/2 of an average composition (R1 is a phenyl group; R2 is 
at least one hydrocarbon group selected from the group consisting of alkyl, cycloalkyl, alkyl, alkoxy groups, 
and an allyl group substituted by a halogen atom; X is at least one reactive group selected from the group 
consisting of a hydrogen atom, hydroxy, alkoxy, acyloxy, aminoxy, oxime groups, and a halogen atom). 
Oxides such as Ti02, ZrO, and SrTi03 can be used as the photocatalyst (A). 
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?F t ^©&¥i^fiMiffll#2 0 0 n mWT©jtl45S^ 
1 0 0 n niJaT©^J8*ffiJHUfc» 

8 0 n m«T3 n mi-Xh. £ 6 iC«!tS U < « 5 0 n mJW 
T3 nmU±®£ft^#J^«:j|iR34-i&. C*l6©^ 50 
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Jtfei (A) «. #«*&vou-c*.& c <t#W£ li>„ 

[0 0 2 7 ] -faK'&Mts:tbTfrbts:2>1®mz. ®&<D 

-r »± . — 3— oo-xtiL+ic * r#ft 

RCN'/XWW^^tp^H^ 0 . 01-70 »S% . 
»iSK(JO. l-5 0M«-C»»ShfctOT* 
■5. 

[0 0 2 8 ] R3tWJ«yjUi LTBffbf-fXiDvOK&ei 
lb? 1 3? >fiWIWS nfcSHb^ J>th"n vOMjt** 

ci^IiffetS. ) *>*>&vOU©i^tt^-ca«3. § 
»CC«jftT*S (^I3BS6 3 - 1 7 2 2 1 #£tfR. ftM 
¥7-81 9 W¥9 - 1 6 5 2 1 8-5f&$R, 

»P3f 1 1 -433 2 „ . * 

mmmmibtiz. coymmm*. mm. xwt 

lCj:r)fflt*i>>K Fn'SJMim 4/c. ^b? 1 
l )<Ditm<DTXM!g£-tttct><D-P. Wt-PT}\'t>>J&&m 

©TrTK'fic^S-a-fc^ufefflc^f-s,. ^6^c. p h 

9- $ >yjl/fc«Si¥ 1 0- 67 5 1 6 ffiftTSBRSn 

fc^ffitc «t a tc t# s c £ *s v 1 5 „ ±as l< /cg$[ b 

5. (mi*. fSD D D « r s T S - 0 2 J 
(») /B*. S a n D S r TO - 2 4 0 J /EQtpR^ 

[0 0 2 9 ] ±ie^b9 1 ^>t KPV;Kt>©Hff^«5 
0Ifi%«T, *T*L<«3 0«at9<WTr*S. 3 *E» 

tcjit £ L < « 3 0 Kfi9<fclT o . i nm.%if.±v$> o 
C©J:^>^cb Ko-/;U©ttS (2 0*0 «tblSWffi< . 

2 0 0 0 c p s ~ 0 . 5 c p s flJg©ffiHCC& 
tltt ct^o Jt*1/<I11000cps-1 cps, $ <b 
icttrt KB500 cps~l cps r*>-2>„ 
(0 0 3 0) £tc. m*.itWHt-k ') 0 Ay ;U 
- 5 9 2 3 5^fR) ^Ti. N b . T a . V*»6il« 
ti/c^ <til ffi©^«:WT-6JBtfJHt!ft^©-y;U 



(7) 
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<«pM¥9 - 2 5 1 2 3-^&#R. &M¥9 - 6 7 1 2 4 
^42r*R. #H¥9 - 2 2 7 1 2 2 #£$R. W9 - 2 
2 7 1 2 3 ttlM* 1 0 - 2 5 9 0 2 3#^$g 

5»>'/il/iI5I*tcHmSnri>4. 
C 0 0 3 1 ] £ /c. USStltcWtS^^^^i L/. * 

ffl©*Ui*ffilW»»ffite«r*rT*<fc£«) (SttS* 1 ©*B 
i»2ffli©»ffi«:»3©tB*»fiSO. »l©tl. JH2 

w vtmuftmmm-cftviLtc*) mmw- 1 o - 1 e 

7 7 2 7#&$8) . Kf r ^;U-^>-fe'>X;U^>^^ I- 'J 

lCftfom7 2-&-CV}l>ZI®m?2>Jj& (4#^BS5 8-2 
9 8 6 3-sf<23R) 4>^^iEi3V^^tSMD4cJ:QlRWjg 
©T;U:n-;U®£±!B:*M$b K D vOMC gsfip L> ~tcVk . 

y VMXfiWLZ tlX OS (092. «^D°a« r T K S - 2 5 

[0 0 3 2 ] *»§g©^^J$&K:ffil 

(a) tux. mmm-*. m rg^nst/ 
^+->i>tjwv^7>m sc (8> rsjsnsy* 

+ S>^^*V^-7>^(4. SO'S (9) "CSSttSS/? 
a j f- u >#{4 j: q & ^Mitti Z'PU < £ 

*4>*< i <> i mv>&&mit-&% (o *ffli»r^i4te 

a-T4C£«:«fcor»6ti^14*Jlt« (A 1 ) £/?h> 
£ £ . *#6HJ©3l£ft4S«fflfiS;«)«Bf iSSStttcgn 5 £ £ 
fete, K*W!afflJSJ£!Bl*>6JKfiS3nsffiBtt. *figJWtc 
<fc57K©ffiti14 (*StK14, 8S7K14) ©SHjfflfig-^JjiflgrS 

- (R'R'S i O) - (7 ) 

CO 0 3 3 ] 
Utl ] 

R* 



-Si— O— 



? 



(8) 



10 



20 



30 



40 



{0 0 3 4] (*£■*■. R<tt&ii!kiiLX7kmM+. ft 

J&t^Xtt^SSi: 1 ~-2 0©T->l/*JU££, 7 
}ftg;hT:uS^^6~2 0©7' >J-JUS«ftr) 50 
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- (CF,) - (9) 
[0 03 5] *56W«C*JC»-C^ttitt. Si&-rail>&< 
i fc 1 «©^14BWt^«J (C) *. ftftKB&^SliK: 
H3E^b-riCi*«i*-r4. ±e©£tt3Mfc^8j (C) 
©pfe^5fi^ffi^©@^-ft«7 r > • ?\»[/ • 9-;U^ 

SWfc£«J (O £:£$!& (A) £©fl5fPffl#?f < . 
ttS'Hb^ti (C) *ijtttS«tt^-©«ffi{csSH«:HSfbS 
ft£©-CJf $li,>. 

[0 03 6] #fBW©£tt#«JK ( A 1 ) £f#£©K<£ 

jBSttsjbss m Rtf/xttiss; (8) t-a^n^ 
i -hs. »n*»»tti";-rt/as (tji^ jus. 

FT-fe^JUS. ^*-;Ug. B»tei^S9©^M!«KK-7- 

£ ft¥*gte©£jiS#jBftr # *sjfetta* * y a m 

tfZ>Zt1fiX*Z>„ cn6©0J£L-C«. f«Jx.«^te)ffi 

R , ,Q y X,SiO (4 .,.,.„ /1 (10) 
(5£4>. R'BS (7) rSHU/diO-c**). X«. 

5$ ( 1 ) rjEISUfcaDr**. ) 
[0 0 3 7] SS^CH*. X«TfB <*) - (x) 

*>6«cS»J:»)at3:*i*4>«c< £ i> 1 o©«jJgtt^« 

(*) ia«R!K*)ttt»*a«©«*«3&si~3 Omar* 

*->HS. KM«SA:««ttK©RXR# 1-30 ffl©r 
ju-yr-jus, tft3|g»5~2 0©v-^dt;u*;us. feu 
< «^3ftTC>Sct>7>j£lH*M3B$! 1-2 0©T;U + 

;usx«^3R^ i ~ 2 o©r;u^+~>a. 
JR^-r«»i34ir»,>*ft»a6~2 0©Ty-jus. s 
O'^^l ~3 0©7;i/^-nTJU*;uS*>6ft-SS¥J:<3 
»*nSi!>tt< £4> 1 o©5$7j<ttS. 

do *ju«j<+->ji/S*-s>c^i-?-©ig> v>sm$>z^ 
©JSr&i±«o 

( * ) 4>& < £ i> 1 -3©^-^ie^s 0 £ /c . 0 < x < 
4, 0<y<4. 0^z<4. SO' ( x + y + z ) < 4 
) 
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[0 0 3 8 ] ±&Otc¥%)!m,jS, (10) X-m.ZtxZ'r 

■<mit^tur, s i - wm^mmt^ m < i 
o ) tp<DXcypu< t & i o*5tK*m^-) zmvi-? z> 

£. '&m-?Z>ltm& (A) CD^ttf^fPCCj:<3ig^?g^6 
tt7k*;tfX^£Tr 4£±t«:. (A) £UT7tM 

fflC^cti^. ±12^14 ©&mc J: 9. Ti -OH»©S 
I R^-n.*- h;UC:tett-43 6 3 0~3 6 4 0 cm" 1 
©5RjR©«4>£ LTSSS'J^nS. 
[0 03 9 ] C*l6©t£cfc9. &&mt-&® (C) £ 
ITS i -HS^W*YIR{t^5£jiilRbfciS-£t;£. # 
^©^tt7feft4^ (A 1 ) «, ^i!t/«iS i -H*^T 

(R'HS i O) . (R\ SiO) b 
•••(11) 

( 1 0) rS*Lfc3i9-r£>9. att m±©SI£fcT;& 
0. b. c«OXtt 1 «±©g$rC$> 0 . (a + b + 
c) ^ 1 000 0t*0, fltd!3;0X(i2r$iS. 
ffiu ( a + b + c ) #2 U±(DW&-C$>K)Rr>(i = 0 
©*§-£. K^b^«iS«^ 'J n ->{b^J-C4> 0 . d = 
2©ii^, ^[t^lttMi/ 'J 3 - ><t^ft-c*5. ) 

[004 i]*fc. ±sa¥*tfifisss (io) x-mztiz 
^-/nt^ttii/T, ttte&tt^sdws (Q) *w-r 

^g^ra (Q) t*TS23Gr*3tts*"r*sc£a*» 

CCt«tt#4SMi (Q) «T5£ (1 
2) "CflStlSS-CAiCiJ&JIffSSH,*. 
-Z- (W) „ •••(12) 
(jS*, ZtJ^HF-fi 1 4~~5 0, 0 0 0©hl©fdl 

*«u w«±is^tt«-^a <*> - (*) frhuz 

m*>hmkttlZ>'Pts;< ti> 1 hlJl-20© 
8»t?*4. ) 

[0 04 2 ] «it*«ffitt^»$WS ( Q ) ilt. 
#;U#*->;US*&lHJ-€-©igS:^tf 1 flfi©g. <) >@5 

tt*ef*6a«n/c^«< it 1 o©«*tta tsc ( i 
o) *© (co ] *wT4to*astR-r*£. t#6*i£ 

^14^«!JR (A 1 ) ©7j«CCJWS»«jS3S14*«l^«cll 
S?tet>©£ft4. 

[004 3 )^fc, fflAtffiWJ&tttt^S^WS ( Q ) £ 

juffi&^i* 1 fflfi©5*7fc14g [SOO)*© 
*nr4&©*iSiiK-f 4£. f#6n-2>S;t47t:<l!l!/« (A 1 ) 
ti^lfijx*Jl^"-©;l|^4C/J\$ (,>&©£& «3 . -&&m<D 

m±mm (ad w«a5rsaett»tea«**<&4 
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fittcflM-ifciBJtfta. CftCCttU iFiftfflRSSC (10) 
S h 4 dr ^ *f t£«j iUt, X tfttfcka-SSttS ( ft 
ftl-2 0O7Jl-3 + yi. ft^l-2 0O7'>D 
+ ->S. 7;7 + ^I, ft^iS( 1 ~2 OCTf-^Ag. 

^py>jii^) ^>*Kat*$wr*fe©tt. s i Hg# 

io ftDMtTOi^WSL^. ±f2¥ii3*&fl<;5£ ( l 
[0040] iie^fflf&sK (io) rsi£*i4 s i - 

(R'QS i O) . (R 4 , S i 0,„) t 

a*. «*«««6tt^»dwa <q) iur. 

20 x^+i^s. T^Ua-OUg, >*7i"Jo^A2, 

Tk&g, 7J71, SStl##-**- hg. 3^- JUS. 
iX^;ua^e>^-5>i¥^6il«n/c^^c< £ 4> 1 -o©S 
jCc.fifeg [3* < 1 0) *© (5) ] *dWr4»%jSJR-T 

ztxmwvmmim <a i > oss«tt*wu 

lr». «At3»*6tt«#»*«ai (Q) ilt. 

30 «(A1) B. am«««/cW-C<c< . ^V&tmMBtXf 
[0 044 ] CCt. ^t*tJ»S£B. oJtg^^Rot 

^o^7;>I6l, 7^P'>r->^fe^ (&JR*§<* 
40 ?r$0) , ';>se* (^««Sf*«:$«f) . h 

Q-^H#^W 1 -2 2 0 3 8 0^«-f»B*HI4#8*til8l 
^*^P5 - 5 0 4 0 2 3 ^IP^CgS^©^^--^ A. sj- 
^5 OA. ffilSOSf*^. ft!j(C;U^-0Ab 7 KSf 

[0 04 5] C4-l'=)©l©®£3^©'t'r-, 4 0 0 n raUl 

(fi3j^tAM-.©Kfbli7cvS(5) jWI6«IK©(BWW©x 
50 * JU^-Wffl J: 0 fl5t» £ t O *S««rWr 4 4> (DWJ L 
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i>. c©£ 9 &**«&&*©#«». ■ -nm ■ mm 

(Cj:S®'fbS7cmfi<DiiJScr.Tani, Photogr. Sci . En 
q. , 14, 72 (1970); R.W.Berriman et al . , ibid., 17. 

235 (1973); P.B.Gilman 3r. , ibid., 18, 475(1974) 
^). 55-7-Dl3»fife?rfflC^ci^;m ; '-j|l{4<D©S(T-Tani 

et al., Photogr. Sci. Eng., 11, 129 (1967); D.M.S 
turrner et al . , ibid., 17. 146 (1973) ;ibid. , 18, 49 

(1974); R.C.Selby et al . , J. Opt. Soc. Am., 33, 1 

(1970)^X Ktctt36ttS«i»**BJBe*«:«l:o'Cf^JiS 10 
OfcCratzelSfiBSC*»*afe©*«RWtC <fc 

[0 04 6 ] ±IB©»»*Wr 4*tJ»e*©Wi 
«. 9-7*-^*t7->*->#»?feWri^t^ft. 2. 
2 - b*b 'J y>«3W**Etitf-± L-C-gtsfrT-OA® 

srstt**?- * *» sens* rj& stsciWom 

[004 7 ] xsmaygmwim (ad 
<oicmm2i-iz>±3K< o) -c«stis«js*fii*firr4 

£ttSHt£*J (C) iLTtt. ^iJk.«S i -HS, »Q7k 
ftftZteis ') >m (T)Vzi ij )m. b K p * 'J 

^^->^>';jUS^) , X#*v-S. 7-fe rT-fe^S. 

a^&^©#tt^*ift*e£©£ 
fflff T £ a JStDttS-^ * U * * r ji + u > S3?© 30 

1100-1, 00 0, 0 0 0©7Wn7)H ; U>lt 

If 4 C £ AST # 4 . 
[0 04 8 ) ^tfcffKCte, S(l 3) T*$*l4 7JU^ 

ur Mtsm. rz?^ (14) -c^^n-s^ju^-n 

tU7^ >fi-&{*#^lf 

CF, (CF,) „-Y- (V) . (13) 
(5W. gttO-2 9©|g?S?rSTo YB^IU- 
50 0 0 0©wI©W^l?:S-r. w«l~2 0©SIS( 40 

S. 7Hz hr-fe^uS. ^^--JUS. attf&tokl&S. 

s^e>^4^6ii!*n7c^'< i4> i rxo-mm&zm 
-r. ) 

[0 04 9] 
(lb 8] 
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T CF2_ nfC~? i 

\ A 2 / \ A 4 I / 

x ' n \ t-OOw/ m (14) 

[0 05 0] (5$*, A l ~A'ttl5— T&gfto-CVC 
^n?h7 7*1^, *3RJR-?-. *S3RW-7-. pe 
3R»l~6©rJU*JUS. &t>'£eSI?&l~6©^Pg}$i 
T^*;US*^ii«n4 1 a^r^T. mtt 1 OJiLhl 0 
0 0 0 0 OfelTCSSSrC&O. nBOtlllOOOOO 
«T©»»*ar. Y«^S 14-50000 ©w« 
©W^S^-T. wttl-2 0OfflRT*4. Vtt. * 

(13) Ttib/cl^ ) 

[0 05 1] Cia6©A*W<eff9«t LTB. WUi 2 - 
j-<-7)ljrajri>?jl3L?A< b ') J h+->>'7>^©7 
;M-P7;i/*;i/->-7>S, ^7^^->«}b§. ^ppm; 

U*\s? a >&£x#*->S. Tk^S. ^Utf'+v'JU 
». 7feh7t^H, ^*-;uS. atttBfc4R*<&S. 

v-£S (fx jl/x--r.»k b'xjuxx-r-il-. T x )Mk& 

[0 0 5 2 ] $ 6K. #^HJ©^1£#M8S < A 1 > 
*©«:««§ S*i4±5S; (7) RO'/X«±S (8) <h_h 
« (9) r*Stl4«jS*tl*Wr-5^14#Mfc^» 

(O iita, mx.u? ^tvr^hmt s i -h 

S, iB*#»14S"./ AS (7^3 JUS, bKP 
JUS. J^ay>{tW)JVm. T-b h+isis'J )l> 
S. 7 5 S*isis<J . x#*->S, T-fehT-fe 

^JUS. l«R*«J««SE©3t«*itt-?-i<k* 

[0053] *mwvm±mm (adb. *scf/ 
a> u fcTtfit^ ( a ) t . m c < mm u fcsi*»Mt^» 

(C) i^. Kfitb (A) / (C) =1/99-99. 
9/0. 1. JfiKIJ (A) / (C) =1 0/90~ 
9 9 / 1 ©f 0 - 1 5 0'CCCT^bfcO. (« 
E) 3K9«)E«cj:«5RjB^«J©jSJ«fflRS*|g<bS-tf49© 
5 C i (C J; <0 nt> C L 1$-Q% 4. 

[0 0 54 ] CCr±tB£14*Mi**T5«te. i^fflr* 
4 W«^^ ibttt, m U h ;n U > ^©7f 
«Bs^ft*3RSl. ^+-y->. ~>^p^+-!t->. ^7^> 
«Sf©BB«i«j^t*3Rffl. 6tlSi?-Jk KBSn-y^Jl/^ 
Oi7>f^. i^U>i7'')n-;U. ^7Hrpyjl/ 
7\ WV7'p^V-;U. n-y^y-JU. x^y-ju, 
y-;l/^©TJUP-^Sfi. T-feh>. ^5"-Jl^x?-JU 

tl ; D77>, > ; ^=r-y->^©X-7-Mj(. ^y^jUT' 
-fel-7 5 K, i?^^JU*:JUAT 5 K^©7' 5 KStJ, 
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6© 2«W±©?!l£- ! t?!l#Ptf 6*1-2). 
[0 0 5 5] *lfe^(cfcW5^t^I^«. ±$L/c 
#«4$ (A) (3£&ftMm (A 1 ) *1Sts) £TfE¥^ 
fflfiJES ( 1 ) -castiS^ya-Wfc^BJ (B) £*><E> 

R\R l 0 X r S i 0(,.p. 0 . f) / 2 (1) 
(5W. R'«7*.=.;USt«U R'ttffilKttgTctt^ 
KttOKJRttl -3 OfflCDT'U***. K3R»5~2 0 10 
©:>*a7;u*;ug. l -2 o©7ju*ju 

». -2 0©77U3*^g. X«Any>|IT- 

■r»»3nri>4R3R»6~2 o<D7 y-ju**>e>«c* 

tt. 7kJSJSH L . 7ki8S, -2 OOTA-a + i' 

fftt 1 -2 0©t*->Al. ^ay>M-T-*>6tt48J: 
"3Itfh5iJ?!t< it l-3©5{Ste***l/. 0<p< 
4. 0^q<4. 0<r<4. M0< (p + q+r) 
<4T*9, $f.«C0. 1 ^p/ (p + q) < \<DM% 20 
) 

[0056] ±.&^%mjsgs. ( i ) -e^$ns-> =i- 

Xt&M ( B) tt. P h - S i (Ph : ? 

S) *R - S i «&& ( R : TkJRJR^-* /ttts*St& 1 - 2 

0©-{ffi©*«SS) £mc*tL 1 OtJ^Wift^f 

JSr*4. «*». c©«&#l&£WTrsi>'j:3--xb 

^ (b> <t^^ (a) &%tj:zftjmmimfre>& 

*i4j£«tt. 56RM4tc J: £«*{MB###ftK:** 
<Ji5Ci4aW<:l/fc. g/c. RjK*{MB#tt. ±E 
R-S i^*W*Ph-S ife^ (Ph : 7j 30 

^©*tt*KafiS«jtcttffl-r 4 y a - xt^a ( b > t 

Ur<t«3»SLl»«jS«. R-S itS« (R : **JH-T- 
*/ct«!J3R» 1-20 ©-fflfi©W«l») ±ft(C*t-r £ P 
h - S i M-a ( P h : 7x-Ai) ©§!!£•# 2 0*Jb% 
JW±. 3 fcfcjt? £ 0< itb 0^7U%JiLL. $e>tcff$U 
<«1 0 0*JU% (7*-7l/i"J n-Xb-^ (B 
1 ) : TSB^y&afiJwC (2 ) ) t?*4. 
R'.X.SiO,,...,,,, (2) 
(5£*. R'tt7*.=-»U*«:SIU Xtt, *3(UR^. 7k 40 
tf^Rftl -2 0©T;U=i + i/S. 0 
©7->P*->», 7 5 7 + ^1, eieJftgU -2 0©** 

& 1 0<s<4. 0<t<4. & 

CK0 < ( s + 1 ) <4t*5. ) 

[0 0 5 7] ^WO^MWfiJiStttcisiar. 

(A) i±l5"> 'J a-Xt^ (B) ©Kflttbtt. 

(A) / (B) =1/99-90/1 0-C«fflt5Ci 
*«r***«. (A) / (B) =1/9 9 — 40/6 0, 
£<=UCtt (A) / (B) = 1/9 9-30/7 0£t,>^ 50 
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IS 

2 n S&MttjfeJIfBBJc <fc -5+^^c«7K-fb<fB^ b 
fcfcfr : 2 0'C«C *5W J&si 0' WT) *=rr 

/c*. ^ocl^iJcti (WJif&tt. W{KSS14) lcmtitci><D 

£fc*. 

[0 0 5 8] *«W«:teW5±f2^iffl^c5S: ( 1 ) T'7=< 

sn&^'jn-xb^ (B) itttt, mtf-nstss: 

(15). (16). (1 7) SCX ( 1 8) "CasnS 
[0 0 5 9] 

I I 

Si O Si O 



O O 




(1 5) 



[0 0 6 0 ] - (RRS i O) - • • • ( 1 

6) 

[0 0 6 1 ] 
HfclO] 

R 

I 

R Si O 

R (1 7) 

[0 0 6 2 ] 

Hbi 1 1 




(1 8) 



[0 0 6 3] (5*tt>. RitZti^tii&M.lc&tmm 1 - 3 
0©— ffiOWfSS***'. ) 
[0 0 6 4] ±a?0/ctitjg££tr<>»J a-^ft^ft 
(B) tt. fi»Jx.«— «55^R S i X 3 (=W. Rtt^jftSfc 
1 - 3 0 ©HI©W$S£«-r. Xtt. TjcJRItfF-. 7KBS 
£. rc«il-2 0<D7A3 + ->I. ^ffM&l~2 0© 

AS. ^P^>Mi J F^'5>^?>ISfcl: f )jMtt^i-2>^j:< it 
-o©Jxl£14:aS£5lf . fc*Tl5)*3L ) r-S*$^i^»3Wfi^ 

ymmimv/xit-t&iKR , s i x.rastis 2 
1 7 > r& lk/x w-flasc s ix.r-asns 
4mfig'>7>s^f*?£rgp»wtc»i]7j<^ft? • asm^s-a-. 
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s&BtcJ:*)— «SCR»S i Xfl^ni lWjSfc->7: 
fflOSi"j3->ft^ft (B) ©H^. ±iZ-msZ<P<D 

r«. -e©*gs©i otj^tii^^s-^st* 

) COfiltCOTff 6ft£->7>S§2*&*^v-©g|5 
< , 22 0 0-1 0 0, 000. S6tC&T*L<(i4 0 0 

— 5 0. ooor*4. 

[0065 ] *j6H«:*ic>r. ±ls¥^ffi^S; ( l ) r 
^3n-ss-";=i->-ft-^3 (b) iit, ±ie— m&, 
( i 5) -msti** y-Ht&* i o**xjaUb. »* 

ly<tt4 0*;U9««±dtt<>©*aW-rSi. #»»© 

*«st^^6»fiS*n*Btiitt. wit. wjRtt as 
tits. Btffifett. w^ Q D att^cD.^-c®nfct©<h^^/c 

aso/cffiBS«)i4*i*fittcini±-r &tcit>&& c©« 

1 0 4 0 cm" 1 £ 1 16 0 c m- 1 ttia©2 ^©^a^-tr 
: J. Am. Chen. Soc. ,82,6194(1960) 



(3. F.Brown. Jr. 

#JRL ) 
[0066] 
[ffcl 2] 

R 1 
i C 



,etal . 



T 

T ? 



R 1 



(3) 



10 



20 



30 



[0 0 6 7 ] (R-«7x-;US^t. ) 

[0 06 8 ] $ /c, _hlB¥i$l*fl5So£ ( 1 ) X'fnZtlZis 

'j 3->{t^tt (B) £L/T. ±§25£ (4) -castia 
^-WiStOn*. (5) T?Sl3n£SItt1$i*£5 0 
HS%JiTF. » * O < «3 0 Wffi?*«T©«l£r 3 

fiRS*i*^BIt*. REE. Wf»14. Wr*j&t£. It 

tt*©jS-C#H!t«cflEti fc4>© £ ft -5 fc»*T 4 L t ». 
[0 069] S/c. ±12¥^ffl(i5t3?C ( 1 ) T^?n5-> 

<)=>->it£ffli (B) £lt. 

->ffc^«» (B 1 ) £TOKi£ (4) -C^^tlST^ 
*JU&/<J=i-->ft£tt (B2) ££. Kffitb ( B 1 > / 
( B 2 ) = 5/9 5-9 5/5. ST* U < W ( B 1 ) / 
(B2) = 3 0/7 0- 90/1 0 r?Ji£ L/c&©£ffl 
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fiSRtt. Kit. W*M4. WWfttt. BtSl&ttaMJjSTtt 
ft fc 4> © £ ft 5 tc&ttf £ L C ». 
R 3 « X v S i 0(4.«. v )/! (4) 
(SC*. R J (iiSI*«Sfc«^«©^|!5 1-3 0© 
T)l*)\>m*:$kL. Xtt. SC , ( 1 ) rS&Ufcii»3T4> 
•5. 0<u<4. 0<v<4. £r>*0 < (u + v) <4 
V$>2>. ) 

[0070] setc. ±ja$ofc7i^.;uix';=i->{fc^ 

«(B1) (Ctg^-r-5T^+;U'>'J=i->{b^) (B 

2) tit, sc (5) -c^sn^^y^+^^^-^^v 

>'7>^ii (T) £5£ (6) ft?^,^*^^^^ 
(D) fc^jutt (T) / (D) =8 0/2 
0-5/9 5<D$i-&vm-? : bffij&<D4>(D$:mmt. # 

StCffinfcfe©£fti/cfe^«:ST* IA\ 
- (R 3 R 3 S i O) - (5) 

[0 07 1] 

Ut \ 3 3 

R 3 
I 



-Si— o— 

I 

o 



(6) 



[0 07 2] (5£HJ. R 3 WiEaittSfctt^iKtt©^* 

ski -3 o©r^*ju»*ar. ) 
[0 07 3] ^Bj^M^ffl^cc^ffl-e^^mraiL 
fcv 3 - ><t^ ( B ) SSSiJtcigtt £ A -f. ft 

^av\ urn* faft^^^o^rnTi-jTfc 

( 1 ) -C^3ft-5i"J 3->fb^*J (B) 
/X ttfln*#»ttai * * T S . *5E*&*0©Jja*4MS 

w«-«iB^ttta«*asjinr * c t u>. «an*»» 

fi4^£LT«. Bttt©7M3y>^t*». * 

K14*-5«.>B5SBHt©««»*. -Y 
Htft£"©@t*I£ft£:W* */c, flOTK^fl?!^© 
««. * 3RJR-T-±©JB*^W14Sl*-» r -tc»Ur 0 . 
0 0 1-5 ^;U©|gHrt-C«>-5> C £*«»* UC^ 0 
[0 07 4] £tc±tm<ttimt UtlJ, {?'Jx.«7k^t 

Stt^t^iftffi: h i J^'5 1 JUT5>. yrtftr^fa^^ 

r-te>. i?U>^7S>, y£?l/>h'J7;>. i 
^ y -}IT 5 >^S. r - T 5 y 7*D f;U h >) J Y^-^iy 
7>. T- (2-7;7if^) 'J 

y h +- ->>"5 >©c" £ c? t s Xt-g®} ; f h 7 -f v 7* a 

fJU^^^- h . 7" l'77'f^f^* - (-©cfcoft^if 

>ft^Jl ; T^u s - r> a h 'J -T y 7"a F . 7' jl. s 

JfiftT JU 5 - 0 A© <t ^ ft T 5 - r > Af tispj : «J7 Hz 
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IS. p- h^X>XJU*>^. h^DJblfKOCi^ 

C0 07 5 ] *«W©*lttMtafiS«i«:*ji,»r±S2^ffl 

fissc < i ) t»sti4S/';3-xk^a (B) #s i - 
H**wr***, £W«tf-;WtAtt©C4*SR<«W 

ttt, k'^USSrWOS i -H»tSItL/TWb*(a3» 
T£&©r*ft«{5J-efcJ: fc'-^g. 
Stt £*©&*» 2 - 8 © 1 ili*t&*I&ft*JK»**rT 5 

[0 07 6 ] £/c. S i -HIit-;l-i/'j3->OS 
7y?A, af^S"? A. -Y'Jv^A. a#OYb^BJ*J3S 

*7®-c&s„ S£©*bi^j£LT«. 
(in. fh7^Doa^is (in. twts£ ( i 

V) . ^t^ooe^ (IV). -v+i^nafi^ 
(iv) t>*-^a. ^ti'naas (IV) # 
fA, 7kmt&& (II). ~fMbG£ (iv). 
pp-^->^a-^>*^ji->»u-e^ (II), e^- 

& && && 5 # (D&m-f htl S . J* =? is 0 

A©-fb^iLr«. Witfttft'^y-JA (id. 

i&itf- h 7T> 5 >A^i^ A (II) lST>- : e-'? 
A. WMlj*5i?V& (II) 3§f#$Stf 6ft*. 
M#g«S i - HIM->'J3--yib'-Jby'j3->© 

Estate*} ue^#n©ar-ji^5 -ioooppm 
©iEfflrtr-iKffl^n-2>*5. cntiJSEDtt. ewttscxsf 

-CSrHfiS-eseWT. &«©*r«SESRffc£*». ws 

y >it&w, T-t* u>%{b&tt&£©@i£fflfflis!«& 

[0 07 7 ] S/c. ^WO^ttJfiiffifiJSBjtCtt^tCjS; 

Xtt 1 -2 0©T-»U=i + ixS. iy + ->e. tfSR»i~ 
2 0O7->a + i/l, TJ/ti'S, k^1-2 0© 
;*•* ->A3ff. Any >JBH4&»fctt Sfflf J: 0 jB«n -5>4>& 
< £ 1 o©ttl?Jc»Wl!feS<bS^ly/c* -Y^^^wr 
z>is v jus^ffi^f*^^f«:©^^savxwi!!'M(c^--r 

[0 0 7 8] *fc. *ft9]©:£j)^taiftftU:M:&Bt©« 
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ilt^ni^i,, ^br>^^e>. #±S»{t 

gjtcfcw 5 ->'J p - >^b^«5©«^^ w > £ or© 
SB2rt«c<. *fl^£l3ttCC&K©|&«M£ (»®fttt. 
W«S6tt) *ffiTS-&*. <fcoT, K#H^fb«3©m)lP 

(A) i^HM^b»©l£««3&S5 0Kfi?«fetT4r-&C 
10 £#» $ LA». 

[0079] s hie. *mw<DfttmMm®iici^ 
3t»^'j. #t«w. *3cssw. m.m#L *WSJW. 

-3>ha-^M. ffi&ftl. pJffiM. JSDtttftiJ. 15519 

mxib^x. mm (a) t(,r*ix^;^-o*f 
(A 1 ) «rfl»fflUte*JM!«»«ifi«J«. * 

20 ««©#*««»,»-<: sB«&tt**rt,»< ttL&itito&n 

*#ffi©1*y# 

[008 0] C©*8£, «UfcMtctt« (U7K/i»7K 
A^GSo m«. ±ffigSfflf4tt©^M^ffi^€:S 

cij&ipj»6itt4. cobs. ±&m*p(Ditbm (a> # 

U<«1 5 0«±. J:O^K«2 00«±T*4C 

40 fi«©tI*f«US{*»* U < (J 5 0 fcTF, «t 0 JTS b < i* 
[0 0 8 1 ] *§tW<DffiiMmJ&®i&&^M®&X$>h 

ms. ajfeft^ffljssttjcfcorjfettjfii (a) 
>fb^ (B) ©a^natttt. (a) / (b> = 

0. 1/9 9. 9-3 0/7 0. <*6(Cti(A)/ 

(B) = 0. 1/9 9. 9-20/8 0. S 6CC« 
(A)/(B)= 0. 1/9 9. 9- 1 0/90. £(,> 
e» 7tM/« ( A ) ©SWUbWIWItfciPft: l ^asuffl icio i>tJ 

50 SlTfcfbfrt?^ (itS?i!l7)<fb^ : 2 0*CJCteW**©»J|j!ft 
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mm (a) $*i^^&c^i w^B^-f 
[ o o 8 2 ] x&wcDMmmi&m^mf&ztizi&B 

[0 08 3 ] *!6BJ«:teur±fS^!miffl^^6«fil 
(CtS G^^II^ * T S *wc «fc *3 ©*Sff£t4«-£<* * 

[0 084 ] *§m(T>%miMfo®frhteJ&ZtlZ>±$i 

(A) ©;•<> F*> 7Vx*;U+'-«fc«3 &iifl,>x*,>t>** 
(l&l&tt& (A) ###i».«feJR*WT4£l±# 
tt&R (A 1 ) ©*§•£«. StfWfc*MRfeJR©!ftiK#££tf 30 
ft) *MS*-T* C tic<k<0 BMcttfcS^tSlBTKttKtf/ 

«cfel>T. (A) ©;0 K+> 

0feJSl>x*ji/^-©* (Rft:M» (A) j&J*k5fe*iJBfe 
SR*WT*^tt*«jaE (A 1 ) ©*§£«. te^if^fe 
^©©iTC^^t?:*;) ©ttiltB, *BM£*>SrtJ!8 
03*T«8f©— «tt^**TT-f#6tt4#©fl&. ^7-^7 

[0 0 8 5 ] *#6|««:j:^rffi«3ns±iBfiS»<*X« 

^f?6t4ffi^-[*r * -9 r . jtffiM <>c «t 0 2 0 -c cc fc w 4 ?J< 40 

o &!&*&© 6© (K*tt©fiS?ei*^«7hi40l. 
B&±T*IW»l«fi. $ 6«:tt»fifii1«*«:*t"r*l5!ii9tt 

& si^im t&i&aist*. ?t«^©?hi£ru^$s. <stut$i 
^»*saft^ -r .< 7m<Dmmc\$.mirz> c i a«r s so 
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[0086] *»w«:«fcorffl«sns±E«iWBttXtt 

i©«ttfl*J7 0' «± (#$U<tt90* Ji(±) £fc 

6#^, 8«*t£. g^rtfe. tftiftSM*. it 

[0 08 7] *JW«:j:orli«sn*±l3id9B»:Xtt 
r* 0 . (s^) *^Hfe^(cfflt^^*as^®^© 

ft) -ragptttt. hE(]gijffl/ifis^©t&ffltc^ 

[008 8] *»W«rfBtt«{C»^l»rgttWrS. 

[ 1 ] *a®#ffi&tf$fc¥*3SBM 
AM -2 0MS%£&6J:5®fii§*S£»nxr##;L. 

s^a^wtt ( Btgss (mm 7001-77* 

UPA-9230) ^^ffl OrS'JSUfc. 
[0 0 8 9 ] [ 2 ] St?^^i 
-y'ji/-'^— 5 w f-—^ a >^ a? h ^77 ^ — ^ffli^r , 

■gg:lV- (4*) HLC-8 02 0 L C — 3 A 

•*7A:fV- (#0 
TSKgel G- 1 0 0 0 HXL 
TSKeel G-2000 HXL 
TSKeel G-4000 HXL 

• r- fxm-. mmmim (m cr-4a 

7 * x;ua$W> y 3 - >it^©I')S : f" h 7 b K D 

77> 

x> 

[0 0 9 0] [3] »>M««iR^^i» 
j^WRBMX^^ i» h Jl/tt. J A S C O FT/1R-4 

l orii!'JSL/c 

[4] M Si ^®»S'lfiJ©il!'IS 
' 5 S i m&fZK^mz . JNM-LA400 ( E33l^ET- 
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1 5 ] mmwm 

Wm<DW&&> J IS-K540(HcrSD. S8»Wg. 

[ 6 ] WiSffltt 
&M©WSirt±tt. J I S-K5 4 0 0Ki§DI¥fflO 
tc. 

[ 7 ] mmmm 

mm<Diimm&z, j i s-ks 4 o otc^o. f 5 ** 

>5£ (500gX50cm) "CflMIO/c. 10 

coo9i] [ 8 ] mmmm^-r^Kcomin 

SM©*ffiicK-f *>*©ffl*SM*. 2 0-CT1 fl-fSSfc 

lofca. s&wm (Kwoisiii^* (mm ca-x 

[ 9 ] 

^M©^ffiic, (I27-ff^ «*) 

§g FL20S BLB) GH/tZMMLtc. &tec©£ 

#. *®*js»aisji-«5fii$st ( h73> «*) « uv 

R-2 (UD-3 6Sf«:«S3 1 0-4 0 0nm 20 
WBcttfD) ) *mi*XMEL1t1&HN5iaX.1fil mW/ 

[io] #^*«£^£*se^#©flR» 

FL20S-N-SDL NUS) *f,0, SS^-i»*ia 

ME £ A £'^ « fc (, >#©&«£ . _hlSU V R - 2 MKftS 

f2UD-4 0®a*gp«rfl6ffl) *»0. 3mW/cm'i 
&S<fc533lgLfc. 30 
[0 09 2] [11] ^©tttttttitt 
^J!i3i® y 5 1 U > 7)l> - CD 5 ft% x $ y - £ 
ffcffi l//cf&, ±fB^5 ^7-{|- ©#£ 3 0 IBIJSft O 



tc. fc*JC©££, ±ieUVR- 2 SaSfettttBifcSt <« 
#8|$£OT. ±IBUD-3 6MS:7t;SI5^^ffl) *ffll>T 

©*IJg (»IBHRffi©iie©Sie«:»-5*. atRTSfffi) 

«:S-3* . itftMR©S1±*«T© 3 l3FgT'l?-ffi L fc. 

® : jt 3- \s>-7)l>-1)i%±t l cftm. 40 

A: m 9 uyy'jv-oin&ftlottiHcmz. 

[0 09 3] [12] WKiDltfKtt (TfeWfiUW 

(xtitm® (m m. dpwl-sr) z&m 
urmmifftm (mm •. 6 o"C4b$r urn, • siia : 4 0 

'C4B$ffl) 5rtf ofc. W 1 0 0 0n#fi!]f&©6 0' - 6 

/c„ 50 
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[13] Mmvmmm&vmm 
mmwftZttfS.L, temii^ (as (t*> hf2 

0 0 0) tC<fc*)3Sjgl,fc. 
[0 0 9 4 ] 

[##m ] ->y3-wt^i (-0 ©1^. 

6. 0 g zmtiuLtcik, m&icxmi o&vamtutt. 

cniC7K3. 2giyt+t>12. 9 g*>6!&-5il^ 
KtSW* 10-1 5"CJC«5tt#6ifc3 0«*W 

rssTi//ca. se>«ci o~i 5*ct?w3 o^at^o. 
^urjsj£«6 o-c(css3-&3B#fBia^Lfc. f#e> 

nfcSI&SESr 2 5 ~ 3 0 *Ctt|5&a3H±. 3 9 2 g © h )U 
«C#fiS -tf 2 B$fflgi# L/tc. 

[0095] ff^n/csifr®* io~i5 •ctc&as 

-fct ^V-JH9. 2 g*^3 O^WraSttJbfc. 

5 (=> (C 2 5 ~ 3 0 'Clcxm 2 B#IH«fls**tff L- . 
atl^TStSjK* 6 0 -CK:^S3#2B#raj*«iU/c 0 f#e> 
tlfcSl£»3&>6 6 0 'CvmK.TlCimzm&TZ C £ iC 

j: <o mmw-^^m 3 6 0 o<o^ tt-imtmr^'j 
3->[t^f (-f) ^rf#/c„ (?#e>n/c->>;=i->{b^ 
^ <^) «c«. I R^.-^i' h;utc*jw-S5^-#tS©[# 
8IMtttCfi3feT2.©J|X (113 0 crWl 0 37 c 
m" 1 ) HfiVMZtvft. ) 
[0 09 6] 

[ 2 ] > y 3 - >{b^j ( n ) <d-&i&. 
n/ci>^ + -t^>2 3 5 gtC^^JU h'J^aoi/7>2 

5. 6g. 7i-;n- ';?pp->7> 1 5. 5g&mim 

Ltc&. Sffltcr^l 0#FUiaW$l'fc„ cntC7K6. 6 
g£^Ji-*-y->2 6. 4 gfrhttZm-giWL*. JgJCt»?S* 

1 0~1 5'C(C^^^c*i(E>^3 0^*H*Tj®TL/c?S. 
3 6>«ci 0-1 5*ct?|5j3 o^-jjlflio. ttt^rsteiK* 
6 0*C«:^SS-t±3a#pdajRr#t/c„ »6tifcSJS««:2 
5-3 0*C(C|i#®3-&. 2 35 g©h;Ui>?rft3 07> 
*H^-C?ST OtciS., SJSStL«^ 6 0 -C(C#fi$ -t±2 B# 

rmn utc. 

[0 09 7] »6tlAiiSJ£ffl[* 10-15 'C:c|!^S3-l± 

y^y-ji/42. 8 g*^3 o^wrasflnL/c. ■€•© 

6«C2 5-3 0*C(CTto2B#R8tB#£4^f L> g^U 

rstt-M^ 6 0 'acmu^azmmmnutc. nhtxtc 

JSJSiR*> 6 6 0 •Cr®ETtc?g/g^?g*-r S C £ tc«fc 0 
1 00f. ?5'-mZZ : 8t2>is<) 
(a) *W/c. (flWcy']3->it^ 
12) (a) 4C{i. I RX-^i? hJUCCijW-S-y^-H-teOfrjj 
^SMRbW: tt)3fc-r StRilX (1 134cm- , aa ; 1 044 c 

f#6*lfc ->'J3- >(t^12) ( Ci ) cr»£" S i KttA 
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7> (Ph - S i ) i>?;Hi^Uci'7> (Me 
-Si) £n*rS'j^-Jl'tfttB3h. *©Jt*ttPh- 
Si :Me-Si=31 : 69 rS>r>rc. 
[0 0 9 8] 

[ &M<5\ 3 ] ~>';=J- >{ b^ ( / n ) ©i^J&„ » 
tltcis*3-y-> 1 1 8 . 0 gtC7 i-JU h 'J ?DDy5 

>2 6. o g^gsflno^. state-cm oftwmmj 

7c„ cn0C7K3. 2 g + 1 2. Qg^WS 10 

SIC** 10-1 5*Ctc«i&tt#e>tfj3 0# 
M1xmTLtc'&, £ ibtc 1 0 - 1 5 'CT'^3 0 

u *tt»rsj£}s*6 o*ctciras-&3«FiHij9i»ofc. 

W6*lfcJ5lS?R*2 5-3 O'Ctc&a^-tf. 3 5 3 g© 

o *c testa s -a- 2 i$mix& u tc. 

[0 0 9 9] n^titcS-ftM^ 10-15 'Clcm&Z M 
its 7-jl>t7auisz?>2 5. 1 g»L/dl £6tc 
ai£& i o- 1 5-ac{£%&#£>7ki . 1 g<fci;=i-*17• 
>4. 3 eifihtsii,U^WL^3 Oft&l-fCWmutc. 20 
iOt2 5-3 0-C«CT*)2ISH«#*ttfT 0. ^©& 

^ £>tcj5j£78©ta«£ 6 o -ctc^as -a-3 «fh«»l 

/c ff 6ttfcKJ£*a»6lfc6 0*CT«EET«:jiS«Sr}B* 
■T-SCiCCjrOSS^^a: 1 2 0 0©S i - HI* 
WTSi"; =J-Xb^J (^) *f#fc. (S i -H»C 
ffifcf (2140cm- 1 ) *s«SiJ$nfc. ) 
[0100] 

[##0|J4 ] 7i-;H4W^!iu->ij3->{t^l 
*lfc^^=^-^>4 7 0 gtC^gyU h >; *DO->-5>2 

5 . 8g Srasjjn wmc-cm 1 oa-iaisti* o/c. 
cnte7j<4. 7g<tyt+t>i 8. 7 g frhnz> m& 

SJ5B«* 10-1 5*CtC«%J5c*«6«j3 0^*>W 
tlTOfct, £6>tei 0-1 5'C-CJKJ3 O^JXJf L. 
ttC»TSlS*©iaK* 6 0 TKC -ti-3 NfIH«#1, 

7C. 

[0101] mhtitcmsZM 10-15 •cecfcas-a- 
^£^-;U30. 2 g£fo3 o»*>wrasjnL/c. 
r2 5-3 o*ctcr*sj2i^iffltswi%as?fu. ^©i^ e 40 
«csi£W[©iaa* 6 0 -ctc#Hs $ 3 i$mgt&ts n 
htitdxfoWLip 6 0 •c-cmKTicmmzffii;-? z c 

t tc <£ i) MS^^^IB 2 80 0©7ii*l?:W5& 
t»5"J=i->fl:£* (x) *f#fc 0 
[0102] 

<*) ©if/&, 

n/c^ £ y-Jl/3 0 0 glCjtf-Jl h 'J ^ h 1 
36g ( K-^) , RlfisM9-)\,isjt h*->~>^> 1 2 50 
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0 g ( 1 *;U) fcasflnUdg. SiStcTiftl 0#|ffl8t# 
Ltc. C ntMkteTT. 0.05 N©fei£7k?g«£ 1 2 . 
6g (0. 7*JU) i^^>-;U6 3 gA>6ft4jg^8S 

7&, ?6tcio-c«Tt^2 0», Mfl-c6B$iH*n 

-?<n8£#Lfc. 

[0103] »6tl/cSJCe?K*>6> 6 0*C"C«E 

T«c»Mt*ffl*-r*C<ttcJ:»3K»¥^-=F«3 60 0 
©7*r.;u*«r*Stt(,»^y=i-><fc^Bj (*) £f# 
fc. #6<ifc->';3-Wk^I (*) ©*JS*"S i& 

1 : lT$>-?tc. 
[0104] 

[#*W6 ] gE143fci)i« (^tt^b^^>^JU*V'/;U 
(^) ) ©^ 

mm.-<$mm . &mt*sj:um$mm*:mT z> kissk: i » 

n/cK'(b^*>jJ-^*Vv r ;U (^o°d^ : TKS-2 5 
1. f-T* <«) «. hJUx>i -^yyemv 

-JU©S^^. T i O 2 ilK 2 0Mfi%. 

i6nm (^^D^'fii) ©4>©) 40gtCKF990 1 
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